IN THE SPECIFICATION : 

Please replace paragraph [001 1] on pages 3-4 with : 

[0011] 

Thus, the present invention provides a polypeptide comprising the amino acid 
sequence of SEQ ID NO: 1 as well as a polypeptide having at least 80% homology to the 
amino acid sequence of SEQ ID NO: 1; having an amino acid sequence, wherein at least 
an amino acid residue at position 39, 84 85, 296, or 300 from the N-terminus is Ala, an 
amino acid residue at position 86 or 310 is Thr, an amino acid residue at position 163 
or 333 303 is Ser, an amino acid residue at position 195 or 257 is Leu, an amino acid 
residue at position 271 is Arg, an amino acid residue at position 297 is Asp, an amino 
acid residue at position 299 is Gly, an amino acid residue at position 313 is Pro, or an 
amino acid residue at position 316 is Val, in correspondence with the amino acid 
sequence of SEQ ID NO: 1 ; and having immunogenicity inducing the production of an 
antibody against the polypeptide comprising the amino acid sequence of SEQ ID NO: 1 . 
The polypeptides include those isolated. 

Please replace paragraph [0012] on page 4 with: 

[0012] 

In addition, the present invention provides a polypeptide fragment having a partial 
sequence of the amino acid sequence of SEQ ID NO: 1; or a partial sequence of an amino 
acid sequence having at least 80% homology to the amino acid sequence of SEQ ID NO: 
1, wherein at least an amino acid residue at position 39, 84 85, 296, or 300 from the N- 
terminus is Ala, an amino acid residue at position 86 or 310 is Thr, an amino acid 
residue at position 163 or 333 303 is Ser, an amino acid residue at position 195 or 257 is 
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Leu, an amino acid residue at position 271 is Arg, an amino acid residue at position 297 
is Asp, an amino acid residue at position 299 is Glv, an amino acid residue at position 
313 is Pro, or an amino acid residue at position 316 is Val, in correspondence with the 
amino acid sequence of SEQ ID NO: 1; and having immunogenicity inducing the 
production of an antibody against the polypeptide comprising the amino acid sequence of 
SEQ ID NO: 1. The polypeptide fragment includes those isolated. 
Please replace paragraph [0016] on pages 4-5 with: 

[0016] 

Furthermore, the present invention provides a polynucleotide coding for a 
polypeptide comprising the amino acid sequence of SEQ ED NO: 1 as well as a 
polynucleotide coding for a polypeptide having at least 80% homology to the amino acid 
sequence of SEQ ID NO: 1 ; having an amino acid sequence, at least an amino acid 
residue at position 39, 84 85, 296, or 300 from the N-terminus is Ala, an amino acid 
residue at position 8# 86 or 310 is Thr, an amino acid residue at position 163 or 333- 303 
is Ser, an amino acid residue at position 195 or 257 is Leu, an amino acid residue at 
position 271 is Arg, an amino acid residue at position 297 is Asp, an amino acid residue 
at position 299 is Gly, an amino acid residue at position 3 13 is Pro, or an amino acid 
residue at position 316 is Val, in correspondence with the amino acid sequence of SEQ 
ID NO: 1 ; and having immunogenicity inducing the production of an antibody against the 
polypeptide comprising the amino acid sequence of SEQ ID NO: 1. 

Please replace paragraph [0017] on page 5 with: 
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[0017] 

Moreover, the present invention provides a polynucleotide coding for a 
polypeptide fragment having a partial sequence of the amino acid sequence of SEQ ED 
NO: 1 ; or a partial sequence of an amino acid sequence having at least 80% homology to 
the amino acid sequence of SEQ ID NO: 1, wherein at least an amino acid residue at 
position 39, 84 85, 296, or 300 from the N-terminus is Ala, an amino acid residue at 
position 86 or 310 is Thr, an amino acid residue at position 163 or 303 is Ser, an 
amino acid residue at position 195 or 257 is Leu, an amino acid residue at position 271 is 
Arg, an amino acid residue at position 297 is Asp, an amino acid residue at position 299 
is Gly, an amino acid residue at position 313 is Pro, or an amino acid residue at position 
316 is Val, in correspondence with the amino acid sequence of SEQ ID NO: 1; and 
having immunogenicity inducing the production of an antibody against the polypeptide 
comprising the amino acid sequence of SEQ ID NO: 1. 

Please replace paragraph [0021] on pages 5-6 with: 

[0021] 

Moreover, the present invention provides an RNA molecule consisting of the 
nucleotide sequence of SEQ ID NO: 3 SEP ID NO: 10 as well as an RNA molecule 
consisting of a mutant nucleotide sequence of the nucleotide sequence of SEQ ID NO: 3 
SEP ID NO: 10 with the addition, deletion, or substitution of at least one base, and 
suppressing the expression of a protein specific to human liver cancer. 

Please replace paragraph [0026] on pages 6-7 with: 
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[0026] 

Figure 1 is a graph showing the expression level of Pim-3 in an HBsTg mouse; 

Figur e 2 shows th e polynucl e otid e s e qu e nc e of hPim 3 and its corr e sponding 
polyp e ptid e s e qu e nc e Figure 2 A shows the polynucleotide sequence of hPim-3 and its 
corresponding polypeptide sequence; 

Figure 2B shows the polynucleotide sequence of hPim-3 and its corresponding 
polypeptide sequence ; 

Figure 3 is a diagram where the amino acid sequences of Pim-3 are compared 
among a human, a mouse, and a rat; 

Figure 4 is a diagram where amino acid sequences are compared among human 
Pim-1, Pim-2, and Pim-3; 

Figure 5 is a diagram showing hPim-3 and GAPDH mRNA expression in human 
normal tissue; 

Figure 6 is a diagram showing human Pim-3 mRNA expression in a human liver 
cancer cell line; 

Figure 7 is a diagram specifically showing hPim-3 expression in human liver 
cancer tissue; 

Figure 8 is a graph showing a decrease in the survival activity of a human liver 
cancer cell, which was transfected with the siRNA of hPim-3; 

Figure 9 is a diagram showing that cells started to exfoliate in the treated group on 
the 4th day and subsequent days of transfection of the siRNA of hPim-3; and 

Figure 10 is a graph showing changes in the cell cycle of a human liver cancer cell 
in which the siRNA of Pim-3 was introduced. 
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Please replace paragraph [0031] on pages 7-8 with: 
[0031] 

As shown in Figure 3, the amino acid sequence (SEQ ID NO: 1) of a human Pim- 
3 protein, the polypeptide specific to liver cancer of the present invention, has the 
following characteristic points of difference, when compared with those of rat and mouse 
Pim-3 proteins: the amino acid sequence of SEQ ID NO: 1 differs from those of the rat 
and mouse Pim-3 proteins, in that the amino acid residues at positions 39, 84 85, 296, and 
300 from the N-terminus are Ala, the amino acid residue at position 86 or 310 is Thr, 
the amino acid residues at positions 163 and 333 303 are Ser, the amino acid residues at 
position 195 and 257 are Leu, the amino acid residue at position 271 is Arg, the amino 
acid residue at position 297 is Asp, an amino acid residue at position 299 is Gly, the 
amino acid residue at 313 is Pro, and the amino acid residue at position 316 is Val. 

. Please replace paragraph [0032] on page 8 with: 
[0032] 

Thus, the polypeptide homologue of the present invention is a polypeptide having 
at least 80% homology to the amino acid sequence of SEQ ID NO: 1; having an amino 
acid sequence, wherein at least an amino acid residue at position 39, 84 85, 296, or 300 
from the N-terminus is Ala, an amino acid residue at position 86 or 310 is Thr, an 
amino acid residue at position 163 or 333 303 is Ser, an amino acid residue at position 
195 or 257 is Leu, an amino acid residue at position 271 is Arg, an amino acid residue at 
position 297 is Asp, an amino acid residue at position 299 is Gly, an amino acid residue 
at position 313 is Pro, or an amino acid residue at position 316 is Val, in correspondence 
with the amino acid sequence of SEQ ID NO: 1 ; and having immunogenicity inducing 
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the production of an antibody against a polypeptide comprising the amino acid sequence 
of SEQ ID NO: 1 . The homology of the homologue is especially 90%, preferably 95%, 
particularly preferably 97%. 

Please replace paragraph [0033] on page 8 with: 

[0033] 

The peptide fragment of the specific polypeptide of the present invention is a 
polypeptide fragment having a partial sequence of the amino acid sequence of SEQ ID 
NO: 1; or a partial sequence of an amino acid sequence having at least 80% homology to 
the amino acid sequence of SEQ ID NO: 1, wherein at least an amino acid residue at 
position 39, 84 85, 296, or 300 from the N-terminus is Ala, an amino acid residue at 
position 86 or 310 is Thr, an amino acid residue at position 163 or 333- 303 is Ser, an 
amino acid residue at position 195 or 257 is Leu, an amino acid residue at position 271 is 
Arg, an amino acid residue at position 297 is Asp, an amino acid residue at position 299 
is Gly, an amino acid residue at position 3 13 is Pro, or an amino acid residue at position 
316 is Val, in correspondence with the amino acid sequence of SEQ ID NO: 1; and 
having immunogenicity inducing the production of an antibody against the polypeptide 
comprising the amino acid sequence of SEQ ID NO: 1. 

Please replace paragraph [0035] on page 9 with: 

[0035] 

In the present specification, the N-terminuses (amino terminuses) of the 
polynucl e otide polypeptide , the homologue, and the polypeptide fragment (hereinafter, 
abbreviated to the polynucl e otide polypeptide and so on, if necessary) are indicated in the 
left, and the C terminuses (carboxyl terminuses) thereof are indicated in the right, in 
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accordance with the standard notation. The polypeptide of the present invention can have 
a carboxyl group (-COOH), carboxylate (-COO-), amide (-CONH 2 ), or ester (-COOR) at 
the C terminus. Examples of the side chain R of this ester include: Ci to C 6 alkyl groups 
such as methyl, ethyl, n-propyl, isopropyl, and n-butyl; C3 to Cg cycloalkyl groups such 
as cyclopentyl and cyclohexyl; C6 to C12 aryl groups such as phenyl and a-naphthyl; and 
alkyl groups such as phenyl-Ci to -C2 alkyl groups such as benzyl and phenethyl or a- 
naphthyl-Ci to -C2 alkyl groups such as a-naphthylmethyl. 
Please replace paragraph [0075] on page 18 with: 

[0075] 

The RNA molecule of the present invention may be an RNA molecule consisting 
of the nucleotide sequence of SEQIDNO: 3 SEP ID NO: 10, or an RNA molecule 
consisting of a mutant nucleotide sequence of the nucleotide sequence of SEQ ID NO: 3 
SEP ID NO: 10 with the addition, deletion, or substitution of at least one base, and 
suppressing the expression of a protein specific to human liver cancer. The RNA 
molecule (siRNA) can be designed on the basis of the sequence of polynucleotide of the 
present invention according to a method known in the art (e.g., Nature, Vol. 41 1, pp. 494, 
2001). 

Please replace paragraph [0108] on page 25 with: 

[0108] 

In addition, the amino acid sequence (SEQ ID NO: 1) obtained from the ORF had 
high identity (95.0%) to those of mouse and rat Pim-3 polynucl e otid e s polypeptides 
(Figure 3). Based on these results, the present inventors judged the clone human Pim-3 
cDNA. 
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After the Abstract and before the Drawings, please insert the following Sequence 

Listing: 

SEQUENCE LISTING 
<1 10> Kureha Chemical Industry Company Limited 
MUKAIDA, Naofumi 
FUJn, Chifumi 

<120> Polypeptide associated with hepatocellular carcinoma, polynucleotide encoding 
the polypeptide and RNA molecule supressing the polypeptide expression 

<130> 070101 1W01 



<160> 11 



<170> Patentln version 3.1 



<210> 1 
<211> 326 
<212> PRT 
<213> Homo sapiens 



<400> 



1 



Met Leu Leu Ser Lys Phe Gly Ser Leu Ala His Leu Cys Gly Pro Gly 
1 5 10 15 



Gly Val Asp His Leu Pro Val Lys He Leu Gin Pro Ala Lys Ala Asp 
20 25 30 



Lys Glu Ser Phe Glu Lys Ala Tyr Gin Val Gly Ala Val Leu Gly Ser 
35 40 45 



Gly Gly Phe Gly Thr Val Tyr Ala Gly Ser Arg He Ala Asp Gly Leu 
50 55 60 



Pro Val Ala Val Lys His Val Val Lys Glu Arg Val Thr Glu Trp Gly 
65 70 75 80 



Ser Leu Gly Gly Ala Thr Val Pro Leu Glu Val Val Leu Leu Arg Lys 
85 90 95 



Val Gly Ala Ala Gly Gly Ala Arg Gly Val He Arg Leu Leu Asp Trp 
100 105 110 



Phe Glu Arg Pro Asp Gly Phe Leu Leu Val Leu Glu Arg Pro Glu Pro 
115 120 125 



Ala Gin Asp Leu Phe Asp Phe He Thr Glu Arg Gly Ala Leu Asp Glu 
130 135 140 



Pro Leu Ala Arg Arg Phe Phe Ala Gin Val Leu Ala Ala Val Arg His 
145 150 155 160 



Cys His Ser Cys Gly Val Val His Arg Asp He Lys Asp Glu Asn Leu 
165 170 175 



Leu Val Asp Leu Arg Ser Gly Glu Leu Lys Leu He Asp Phe Gly Ser 
180 ~ 185 ' 190 



Gly Ala Leu Leu Lys Asp Thr Val Tyr Thr Asp Phe Asp Gly Thr Arg 
195 200 205 
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Val Tyr Ser Pro Pro Glu Trp De Arg Tyr His Arg Tyr His Gly Arg 
210 215 220 



Ser Ala Thr Val Trp Ser Leu Gly Val Leu Leu Tyr Asp Met Val Cys 
225 230 235 240 

Gly Asp lie Pro Phe Glu Gin Asp Glu Glu lie Leu Arg Gly Arg Leu 
245 250 255 

Leu Phe Arg Arg Arg Val Ser Pro Glu Cys Gin Gin Leu He Arg Trp 
260 265 270 

Cys Leu Ser Leu Arg Pro Ser Glu Arg Pro Ser Leu Asp Gin lie Ala 
275 280 ~ 285 

Ala His Pro Trp Met Leu Gly Ala Asp Gly Gly Ala Pro Glu Ser Cys 
290 295 300 

Asp Leu Arg Leu Cys Thr Leu Asp Pro Asp Asp Val Ala Ser Thr Thr 
305 ~ 310 315 320 

Ser Ser Ser Glu Ser Leu 
325 

<210> 2 
<211> 2392 
<212> DNA 
<213> Homo sapiens 

<400> 2 

agcggaccga cgcgacacgc cgtgcgcctc cgcggctgcg ctacgaaaac gagtcccgga 60 
gcggccccgc gcccgccgca cccggccctc gcccacccga agacaggcgc ccagctgccc 120 
cgccgtctcc ccagctagcg cccggccgcc gccgcctcgc gggccccggg cggaaggggg 1 80 
cggggtcccg attcgccccg cccccgcgga gggatacgcg gcgccgcggc ccaaaacccc 240 
cgggcgaggc ggccggggcg ggtgaggcgc tccgcctgct gctcgtctac gcggtccccg 300 
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cgggccttcc gggcccactg cgccgcgcgg accgcctcgg gctcggacgg ccggtgtccc 360 
cggcgcgccg ctcgcccgga tcggccgcgg cttcggcgcc tggggctcgg ggctccgggg 420 
aggccgtcgc ccgcgatgct gctctccaag ttcggctccc tggcgcacct ctgcgggccc 480 
ggcggcgtgg accacctccc ggtgaagatc ctgcagccag ccaaggcgga caaggagagc 540 
ttcgagaagg cgtaccaggt gggcgccgtg ctgggtagcg gcggcttcgg cacggtctac 600 
gcgggtagcc gcatcgccga cgggctcccg gtggctgtga agcacgtggt gaaggagcgg 660 
gtgaccgagt ggggcagcct gggcggcgcg accgtgcccc tggaggtggt gctgctgcgc 720 
aaggtgggcg cggcgggcgg cgcgcgcggc gtcatccgcc tgctggactg gttcgagcgg 780 
cccgacggct tcctgctggt gctggagcgg cccgagccgg cgcaggacct cttcgacttt 840 
atcacggagc gcggcgccct ggacgagccg ctggcgcgcc gcttcttcgc gcaggtgctg 900 
gccgccgtgc gccactgcca cagctgcggg gtcgtgcacc gcgacattaa ggacgaaaat 960 
ctgcttgtgg acctgcgctc cggagagctc aagctcatcg acttcggttc gggtgcgctg 1020 
ctcaaggaca cggtctacac cgacttcgac ggcacccgag tgtacagccc cccggagtgg 1080 
atccgctacc accgctacca cgggcgctcg gccaccgtgt ggtcgctggg cgtgcttctc 1 140 
tacgatatgg tgtgtgggga catccccttc gagcaggacg aggagatcct ccgaggccgc 1200 
ctgctcttcc ggaggagggt ctctccagag tgccagcagc tgatccggtg gtgcctgtcc 1260 
ctgcggccct cagagcggcc gtcgctggat cagattgcgg cccatccctg gatgctgggg 1320 
gctgacgggg gcgccccgga gagctgtgac ctgcggctgt gcaccctcga ccctgatgac 1380 
gtggccagca ccacgtccag cagcgagagc ttgtgaggag ctgcacctga ctgggagcta 1440 
ggggaccacc tgccttggcc agacctggga cgcccccaga ccctgacttt ttcctgcgtg 1 500 
ggccgtctcc tcctgcggaa gcagtgacct ctgacccctg gtgaccttcg ctttgagtgc 1 560 
cttttgaacg ctggtcccgc gggacttggt tttctcaagc tctgtctgtc caaagacgct 1620 
ccggtcgagg tcccgcctgc cctgggtgga tacttgaacc ccagacgccc ctctgtgctg 1680 
ctgtgtccgg aggcggcctt cccatctgcc tgcccacccg gagctctttc cgccggcgca 1 740 
gggtcccaag cccacctccc gccctcagtc ctgcggtgtg cgtctgggca cgtcctgcac 1 800 
acacaatgca agtcctggcc tccgcgcccg cccgcccacg cgagccgtac ccgccgccaa 1 860 
ctctgttatt tatggtgtga ccccctggag gtgccctcgg cccaccgggg ctatttattg 1 920 
tttaatttat ttgttgaggt tatttcctct gagcagtctg cctctcccaa gccccagggg 1980 
acagtgggga ggcaggggag ggggtggctg tggtccaggg accccaggcc ctgattcctg 2040 
tgcctggcgt ctgtcctggc cccgcctgtc agaagatgaa catgtatagt ggctaactta 2 1 00 
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aggggagtgg gtgaccctga cacttccagg cactgtgccc agggtttggg ttttaaatta 2 1 60 
ttgactttgt acagtctgct tgtgggctct gaaagctggg gtggggccag agcctgagcg 2220 
tttaatttat tcagtacctg tgtttgtgtg aatgcggtgt gtgcaggcat cgcagatggg 2280 
ggttctttca gttcaaaagt gagatgtctg gagatcatat ttttttatac aggtatttca 2340 
attaaaatgt ttttgtacat aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 2392 

<210> 3 
<211> 28 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Pim-3 sense primer 
<400> 3 

aagcagtgac ctctgacccc tggtgacc 28 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Pim-3 antisense primer 
<400> 4 

cagcggaacc gctcattgcc aatgg 25 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial sequence 
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<220> 

<223> GAPDH sense prime 
<400> 5 

accacagtcc atgccatcac 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> GAPDH antisense primer 
<400> 6 

tccaccaccc tgttgctgta 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Probe used in first screening of hPim-3 
<400> 7 

ctgtgaagca cgtggtgaag 

<210> 8 
<211> 19 
<212> PRT 
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<213> Artificial sequence 



<220> 

<223> Epitop used in the production of antibody to hPim-3 polypeptide 
<400> 8 

Cys Gly Pro Gly Gly Val Asp His Leu Pro Val Lys He Leu Gin Pro 
15 10 15 

Ala Lys Ala 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Targeted mRNA 
<400> 9 

gcacgtggtg aaggagcgcg g 2 1 

<210> 10 
<211> 21 
<212> RNA 

<213> Artificial sequence 



<220> 

<223> siRNA in example 9 
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<400> 10 

ccgcgcuccu ucaccacgug c 

<210> 11 
<211> 19 
<212> RNA 

<213> Artificial sequence 
<220> 

<223> Random RNA fragment 
<400> 11 

gcgcgcuuug uaggauucg 



